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Global Health and Infectious Diseases

{l Established Infectious Diseases}

B Newly Emerging Diseases

B Re-Emerging Diseases



Examples of Established Infectious
Diseases of Global Health Importance

Estimated
Deaths, 2015
Lower Respiratory Infections 3.2 M
Tuberculosis 1.4 M
Diarrheal Diseases 1.4 M
Hepatitis B & C 1.3 M
HIV/AIDS 1.1 M
Malaria 429,000

Meningitis 315,000

Source: WHO, 2017.
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World’s Deadliest Animals

Number of people killed by
animals per year

Source: Gates Notes, 4/25/2014
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Locally Acquired Mosquito-Borne Zika
Infections Iin Florida and Texas, 2016-2017

W\  Palm Beach
| e County

Source: CDC, data as of May 3, 2017



Reported Cases of Zika Virus Disease
in the United States, 2015-2017

B U.S. States / District of Columbia

- 5,273 cases
- 5,001 travel-associated
- 224 locally acquired mosquito-borne
- 46 sexually transmitted, 29 congenital
- 1 laboratory-acquired, 1 unknown

B U.S. Territories

- 36,581 cases
- 36,438 locally acquired

- 143 travel-associated

Source: CDC, data as of May 10, 2017












Zika-Affected Pregnancies and
Outcomes in the United States,
2015-2017

B U.S. States / District of Columbia
- 1,793 pregnancies

- 1,409 completed pregnancies with or
without birth defects

- 58 liveborn infants with birth defects
- 8 pregnancy losses with birth defects

B U.S. Territories
- 3,700 pregnancies*

*CDC is not reporting numbers for adverse pregnancy outcomes in the territories at this time
Source: CDC, data as of April 25, 2017



Reported Complications of Zika Virus
Disease In Adults

B Guillain-Barré syndrome

Myelitis
Meningoencephalitis/encephalomyelitis
Uveitis

Hearing impairment

Thrombocytopenia

Heart disease
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(The original hemorrhagic fever)



Areas at Risk for Yellow Fever
Transmission: Africa
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Yellow Fever Outbreak Control:
Vaccination

B Current vaccine supply:
— Six worldwide manufacturers
— Worldwide stockpile of six million doses™
— One manufacturer in the United States

B Improving vaccine supply in an outbreak
setting:
— Increase manufacturing capacity
— Increase number of stockpiled doses
— Fractional dosing
— New vaccines

*30 million doses were used
In the Angola/DRC epidemic
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New Ebola Outbreak in Democratic
Republic of the Congo (DRC), April-May
2017

B 19 suspected cases, 3 deaths
(as of 5/15/2017)

B Bas-Uéle province, >1,300
kilometers from Kinshasa

B 8th Ebola virus disease
epidemic in DRC since 1976

Kinshasa

Bas-Uélé province



INFLUENZA IN THE 20™ CENTURY
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Five Waves of Human H7N9 Influenza
Infections in China, February 201 3-present

M 1,486 confirmed human cases, 559 deaths
B 5th wave: >40% of cumulative cases
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NIAID H7N9 Influenza Proposed
Vaccine Trials

B Phase 2 trials (several hundred volunteers)
evaluating safety and immune response

— Healthy Adults

— Elderly

— Children

— Pregnant Women

— Mix and Match (Vaccine from Company A +
Adjuvant from Company B)

— Concomitant with Seasonal (Adults)
— Concomitant with Seasonal (Children)

B Trials would be conducted via the NIAID Vaccine
and Treatment Evaluation Units (VTEUSs)



NIAID Vaccine and Treatment
Evaluation Units (VTEUs)

Kaiser Permanente s s
Washington Health  Children’s Hospital University of B Established in 1962
Research Institute Medical Center Maryland B Clinical trials to
evaluate vaccines,
diagnostics and
therapeutics
® B Epidemiologic
Vanderbilt studies
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University — Pediatric
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Examples of Established Infectious
Diseases of Global Health Importance

Estimated
Deaths, 2015
Lower Respiratory Infections 3.2 M
Tuberculosis 1.4 M
Diarrheal Diseases 1.4 M
Hepatitis B & C 1.3 M
HIV/AIDS 1.1 M
Malaria 429,000

Meningitis 315,000

Source: WHO, 2017.




New HIV Infections Globally Among
People Aged >15 Years, 1990-2015
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Source: UNAIDS, 2016



Number of HIV-Infected People
Globally Receiving Antiretroviral
Therapy (ART), 2000-2015
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Extra Credit: How many of these are standard public health approaches?







Prevention Modalities Built upon
Antiretroviral Therapy

B Treatment as Prevention

B Pre-Exposure Prophylaxis (PrEP)

B Post-Exposure Prophylaxis (PEP)

B Prevention of Mother-to-Child Transmission







Prevention Modalities Built upon
Antiretroviral Therapy

B Treatment as Prevention

B Pre-Exposure Prophylaxis (PrEP)

B Post-Exposure Prophylaxis (PEP)

B Prevention of Mother-to-Child Transmission






















THANK YOU

- JE——

"David M. Morens, MD, NIAID, NIH
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